1. Introduction. It does not seem to be widely recognized that the Stirling asymptotic series for T(x) yields accurate values for small integer arguments. However, Salzer [1] has pointed out the effectiveness of this series in approximating T(z) for large values of \z\, even when R(z) is quite small. Although the Stirling series for In T(z) contains only odd powers of zr1, whereas the corresponding series for T(z) contains all powers of z~l, nevertheless the latter provides an effective computational tool for the direct evaluation of T(z), especially by means of modern digital computers.
For that reason, the exact (rational) values of the first twenty coefficients of Stirling's asymptotic series for T(z) have been calculated and are tabulated herein.
The second series here considered is the power series for the entire function 1/T(z). The first extensive calculation of the coefficients of this series appears to have been performed by Bourguet [2] . His 16D approximations were subsequently recalculated and corrected by Isaacson and Salzer [3] . These emended values have been reproduced in Davis [4] and in the NBS Handbook [5] . In the course of checking [6] these corrected values the present author has now recalculated these coefficients anew and extended the approximations to 31D. These new data are also tabulated in this paper, and their application is illustrated through the evaluation of the main minimum of T(x) to 31D.
2. Stirling's Asymptotic Series for T(z). The coefficients of the Stirling series for T(z) can be derived as follows. Let
(1) T(z) = (2T/z)l'2z*e-*G(z) .
Then logarithmic differentiation yields
Next, we apply logarithmic differentiation to the Stirling series for In T(z); namely, We thereby obtain the following well-known series for the psi function, which also can be obtained directly by means of Watson's lemma [7] :
Comparing this expansion with that in (2), we infer that Received December 20, 1967.
We next assume that (7), we obtain the recurrence formulas
where fc = 1, 2, 3, ■ • • , and c0 = 1. Since
we infer that |ftn/ftn-2| ~ n(n -D/x2, and therefore (12) Cik-i ~ Bik/2ki2k -1) ,
Consequently, for large fc, c2;t = C2*-i/12. Furthermore, we observe from (3) that fti/2fc(2fc -1) is simply the coefficient of z~u+1 in Stirling's series for In T(2). It is interesting to note that the decimal values of C2k-i agree to at least two or three significant figures with those of ft*/2fc(2fc -1) for fc = 1(1)15. This comparison was facilitated by the extensive decimal table of the latter coefficients calculated by TJhler [8] . Table 1 The first twenty coefficients in the Stirling asymptotic series for T(z) Note. The first four entries are shown as repeating decimals, the repetends being indicated by superior dots.
We infer from these relations that (16) C2*/C2*-i~iKi+ïfcVi")' which refines our previous estimate of the relative magnitudes of c2i and c»-i.
By means of Eqs. (9) and (10), the tabulated exact values of the coefficients c,-were successively calculated for i = 1(1)20. The accuracy of the first nine coefficients as published by Davis [10] is confirmed.
For ease in application to specific calculations, a table of 50D equivalents of these exact coefficients is also included. (The first four entries are shown as repeating decimals in this range.) Several entries beyond the range of this table were evaluated [9] to 6 or 7S by the asymptotic series (14) and (15). For completeness, these supplementary values are reproduced here in Table 3 . we find
Moreover, the coefficients in series (22) and (25) A further partial check on the accuracy of these approximations to a¡ was made possible through the kindness of Yudell L. Luke, who sent the author an unpublished table of these coefficients calculated to about 28D at Midwest Research Institute by Rosemary Moran under his direction. Agreement of these results with those of the author to at least 27D was noted. 
